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TREATMENT OF BOWEL-DEPENDENT NEUROLOGICAL DISORDERS 

Field of the Invention 

5 This invention relates to a method for the treatment and/or prophylaxis of a sleep 
disorder or of inducing sleep or for the treatment and/or prophylaxis of SIDS or 
neuropsychiatric disorders in a mammal. The present invention also relates to 
pharmaceutical compositions used in the methods and processes for their manufacture. 

10 Background of the Invention 

Sleep deprivation may be the result of a change in work patterns such as occurs with 
shift- workers or people working long hours, regular travel to different time zones or may 
also be due to a secondary effect of drug administration for other purposes. Sleep 
deprivation may also fall within the category of conventional anmesia which can occur 
15 for a wide range of medical and/or psychological reasons. Sleep deprivation is not only 
distressing and upsetting for the patient concerned, but it is also recognised that sleep 
deprivation has a suppressing effect upon the inunune system. 

There are many reports of a sleep-inducing substance(s) in the brain and in the body 
20 fluids of animals deprived of sleep. Increases in sleep behaviour can be observed by 
administering extracts from sleep-deprived animals into normal waking recipients'^. A 
low molecular weight peptide with potent sleep-inducing propenies has been isolated 
from the brain, cerebrospinal fluid and urine of various manunalian species including 
man'*^ \ The peptide Factor S (FS) has specifically been shown to increase the Slow 
25 Wave Sleep (SWS) component of sleep in rates and rabbits without affecting the Rapid 
Eye Movement (REM) component of the sleep cycle. It has also been shown that Factor 
S accumulates in the brain during periods of wakefulness and then declines exponentially 
during periods of sleep. Concurrent with this increase in the amount of slow- wave sleep, 
the inunune system is also stimulated in patient's whose immune system had previously 
30 been depressed due to sleep deprivation. The 'natural* aspects of sleep-associated 
behaviour are preserved in FS-treated animals, namely spontaneous waking, grooming 
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and feeding, and ihe cyclic nature of the sleep-wake pattern : . also preserved^. 

The structure of FS has been shown to be a muramyl peptide possibly of the sequence 
N-acetyl-glucosaminyl-N-acetyl-muramyl-L-alanyl-D-glutamyl-mesodianriinopinielyUD- 
5 alanine^. Muramyl peptides occur naturally as monomeric components of the bacterial 
cell wall^ and to our present knowledge are unable to be synthesised by mammalian 
cells^. Recently Kreuger et al^ speculated on the possible relationship between the 
ontogeny of SWS and the colonisation of the gastrointestinal tract with bacteria. 
Stimulated by such speculation Brown et at proposed that the ontogeny of SWS parallels 
10 the colonisation of the gastrointestinal tract in animals by the so called autochthonous 
flora, and that this flora can be acquired in the lower animals such as rats, by 
coprophagy supplying a source of FS-like products while colonising the gastrointestinal 
tract with adult bowel flora. 

15 The gastrointestinal tract of manunals is sterile before birth. During delivery and on 
exposure to the environment there occurs a rapid infestation or colonisation of the 
intestinal tract with microbes'®. In the rat, for example, within the first few hours of life 
there appears colonisation by Lactobacillus and E. coli which remain dominant until the 
establishment of the strict anaerobes by the third week of life. The strict anaerobes 

20 comprise as much as 99% of the gut flora*® ". Bacternides species are amongst the most 
predominant of the strict anaerobes*®*" and, along * . ah several less common bacterial 
species, make up what is collectively known as tlv.- atochthonous flora, native to the 
gastrointestinal tract of the host. Ehiring the colonis. 4on process the development of the 
anaerobic flora is delayed by some three weeks after the onset of Lactobacillus 

25 colonisation, and the total numbers of the anaerobes is considerably higher. Large 
amounts of REMS with almost no SWS is the typical pattern shortly after birth'^ A 
gradual increase in SWS with concomitant decrease in REMS occurs over several weeks 
until adult patterns stabilise shortly after weaning'^ A lag of approximately 5 days 
occurs between the appearance of Bacteroides and the first increases in SWS. Similarly, 

30 adult Bacteroides levels are reached 5 days before SWS levels stabilise (see the Figure 
of reference 9). This would suggest that the lag time may be due to the accumulation 
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in the host of bacterial cell wall needed to produce SWS'. These bacterial strains reside 
in almost direct contact with the intestinal wall in mucus in the crypts of the large 
intestine'^ making the breakdown products of this group of microbes more readily 
adsorbable. Also, the immune response to Bacteroides sp. as demonstrated in the 
5 rodent, is almost non-existent with natural antibody titer very low when compared with, 
for instance that against E. coU*\ Yet, in humans, systemic, urinary or wound infections 
are exceedingly uncommon, when compared with E. coli. In effect, the Bacteroides sp. 
are treated as self by the host thus avoiding the threat of immune system attack. 



10 Further evidence of bowel Hora development in relation to SWS comes from another 
model, the guinea pig. In this animal, unlike the rat, adult levels of SWS and REMS 
are evident from day 1 of post-natal life". It is significant to note therefore, that guinea 
pigs are coprophagic from birth, consuming the mothers faeces and so implying intake 
of enterobacterial sleep factors'*. This would suggest that the microorganisms consumed 
15 in the faeces contribute to the early appearance of adult sleep patterns. Compelling 
evidence for the role of muramyl peptides in the ontogeny of sleep behaviour has been 
reported by Davenne and Kraeger" who observed large increases in SWS and decreases 
in REMS in neonatal rabbits following administration of muramyl dipeptide (MDP). 
These researches state that a mechanism responsive to MDP already is established in 
20 the neonate and merely awaits triggering. In addition, deliberate depletion of the 
autochthonous bacterial population in rats using antibiotics giving an 80% reduction in 
the bowel flora, resulted in significant reduction in SWS during the first three hours of 
the recording sessions, without effect on REM sleep". 

25 Other support for the involvement of gut microorganisms and hence muramyl peptides 
in sleep behaviour comes from the findings of Rhee and Kim" who showed marked 
decreases in gastrointestinal flora in patients with insomnia. They also found decreases 
in sleep times of hospitalised general ward patients who were on antibiotic therapy or 
other antimicrobial treatments. Normal subjects given strong antibiotic regimens 

30 displayed decreased sleeping times. These decreases in sleep times were accompanied 
by dramatic decreases in bacterial colony numbers. Clinical observations in the human 
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newborn child are also of value. In human neonates, initially an approximately 4 hourly 
sleep-feed pattern is present during breast or bottle milk feeding, supporting the 
predominantly Lactobacillus infantum bowel flora, and this later changes to the more 
adult pattern of sleeping through more of the night, as solids are introduced into the diet 
5 presumably stimulating the growth of colonic anaerobes, again predominantly 
Bacteroides sp. It has been noted that malnourished human infants have exhibited high 
REMS times and relatively low SWS times when sleeping'^. Subsequent nourishment 
inverted these levels to normal, pertiaps due to the inability of the malnourished child 
to maintain a full complement of enteric microorganisms, hence reducing the source of 
10 FS. 

Indeed, dietary changes in mice have produced dramatic alterations in gut flora, 
supporting such observations made above'^, 

15 There is accumulating evidence that bacterial, bowel-derived substances or perhaps 
"toxins" can be powerful neurotrophic substances with marked clinical effects. 
Clostridium botulinum toxin is a classical ex::n*iple of a microorganism-derived substance 
which can alter the circulation and cause 5y ;temic toxicity resulting in neuromuscular 
effects which in infants translate clinically as chronic fatigue** to the point of apnoea and 

20 death in extreme cases. The bowels in these children are often markedly constipated. 
More recendy greater recognition of bowel-derived toxins has appeared and there is 
compelling evidence that certain strains of Campylobacter jejuni produce substances 
which can influence areas of spinal cord and initiate the Guillain-Barre syndrome^'. 
Another condition emerging as bowel-flora related is ** sudden infant death syndrome** or 

25 SIDS. A significantly higher proportion of toxigenic microorganisms and their toxins 
were found in foetal samples of SIDS babies than in samples from the comparative group 
of living age-matched babies". The effects of the toxins were studied in a rabbit model 
showing that these can profoundly affect the heart rate, blood pressure, respiration and 
thoracic expansion, and at higher concentrations resulted in prolonged apnoea causing 

30 sudden death without disu^s". 
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In adults, in association with what is called "Irritable Bowel Syndrome", a condition now 
thought to be caused by abnormalities of the bowel flora, a significant percentage of 
patients suffer from a sleeping disorder generally termed "sleep apnoea""^. Whether 
the mechanism of this episodic apnoea is bowel toxin mediated via central nervous 
5 system pathways akin to that proposed for SIDS or is a phaiyngo-laryngeal specific 
partial paralysis akin to the botulinum toxin or Guillan-Barre . region-specific 
neurotoxicity, is yet unclear. 

Australian Patent No. 640349 demonstrates that bowel flora therapy can be used to treat 
10 Irritable Bowel Syndrome. That Australian patent describes the use of culmred 
microorganisnw replacement to treat Irritable Bowel Syndrome. It has also been 
proposed in European Patent No, 245529 and United States Patent No. 4,698,330 that 
isolated natural or synthetic muramyl peptides are active in mammals as slow-wave sleep 
inducers. However, United States Patent No. 4,698,330 acknowledges the problem of 
15 pyrogenicity which is associated with administration of muramyl peptides for sleep 
induction, and this document in fact advocates the use of an anti-pyretic agent in 
conjunction with the muramyl peptide administration. Clearly, the use of anti-pyr«tic 
agents is not desirable as the administration of such agents may result in other 
undesirable side effects. 

20 

While it is known, as demonstrated above, to use bowel flora therapy as a treaunent for 
irritable bowel syndrome and it is known to treat sleep disorders with muramyl peptides, 
there is a need for an effective treatment/prophylactic therapy to be developed for sleep 
disorders, neuropsychiatric disorders, SIDS, Chronic Fatigue Syndrome and/or childrens 
25 CI. Botulinum poisoning, which does not involve the pyrogenicity problems associated 
with administration of natural isolated or synthetic muramyl peptides. 

It is therefore an object of the present invention to develop therapeutic compositions and 
methods of treatment and/or prophylaxis for sleep disorders, or for inducing sleep or for 
30 the treatment and/or prophylaxis of neuropsychiatric disorders, SIDS or Chronic Fatigue 
Syndrome which will not result in undesirable pyrogeneiic side effects. Other objects 



1 
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of the present invention will become apparent from the following description thereof. 



The present inventors have surprisingly found that patients being treated for Irritable 
Bowel Syndrome (and who had a concomitant diagnosis of Chro: Fatigue Syndrome 
5 or insomnia) by bowel flora therapy showed a dramatic disappearance in their sleep 
disorder. 

It has also been shown in other studies by the present inventors that administration of 
live or dead microorganisms or cell wall containing fragments of microorganisms can 
10 be effective in the treatment and/or prophylaxis of sleep disorders or for inducing sleep 
or for the treatment and/or prophylaxis of neuropsychiatric disorders, SIDS, or Chronic 
Fatigue Syndrome without resuhing in the pyrogenicity problems associated with 
administration of isolated muramyl peptides. 

1 5 Summary of the Invention 

According to a first embodiment of the present invention there is provided a method for 
the treatment and/or prophylaxis of a sleep disorder or for inducing sleep or for the 
treatment and/or prophylaxis of a neuropsychiatric disorder or for the treatment and/or 
prophylaxis of SIDS or Chronic Fatigue Syndrome in a manmial which comprises 
20 administering to said mammal an effective amount of whole live or dead enteric 
microorganisms or cell wall containing fragments of said enteric microorganisms. 

According to another embodiment of the present invention there is provided a 
pharmaceutical composition which comprises whole dead microorganisms or cell wall 
25 containing fragments of said microorganisms in association with one or more 
pharmaceutically acceptable carriers and/or diluents and optionally in association with 
other pharmaceutically active agents. 



30 



According to a further embodiment of the present invention there is provided a method 
of manufacture of a pharmaceutical composition comprising obtaining a sample of enteric 
microorganisms and disrupting said microorganisms and then extracting from disrupted 



wo 96/1 1014 „. .. 

PCT/AU9S/00664 

- 7 - 

microorganisms cell wall containing fragments thereof which are then combined with one 
or more pharmaceutically acceptable carriers, excipients and/or adjuvents. 



5 



Detailed Description of the Invention 
Throughout this specification, unless the context requires otherwise, the word 
"comprise", or variations such as "comprises" or "comprising", will be understood to 
imply the inclusion of a stated element or integer or group of elements or integers but 
not the exclusion of any other elements or integer or group of elements or integers. 

1 0 Generally the microorganisms comprehended by the present invention are selected from 
Bacteroides, Bifidobacterium. Eubacteria. Fusobacteria. Propionibacteria, LactobacilU. 
anaerobic cocci, Ruminococcus. Escherichia. Gemmiger. Clostridium or Desulfomonas 
genera or species. 

1 5 More specifically the microorganisms are selected from Baaeroides fragilis ss. vulgatis. 
Eubacterium aerofaciens. Bacteroides fragilis ss. thetaiotaomicron. Peptostreptococcus 
productusll. Bacteroides fi-agilisss. distasonis. Fusobacterium prausnitzii. Coprococcus 
eutactus. Eubaaerium aerofaciens III. Peptostreptococcus productus I. Ruminococcus 
bromii. Bifidobacterium adolescemis. Gemmiger formicilis. Bifidobacterium longum. 
20 Eubacterium siraeum. Ruminococcus torques, Eubaaerium rectale III-H. Eubacterium 
rectalelV. Eubacterium eUgens. Baaeroides eggerthii. Clostridium leptum. Bacteroides 
fragilis ss. a. Eubacterium biforme. Bifidobacterium infamis. Eubaaerium rectale lll-F. 
Coprococcus comes. Bacteroides capillosus. Ruminococcus albus. Eubacterium 
formicigenerans, Eubacterium hallii. Eubaaerium ventriosum I. Fusobacterium russii. 
25 Ruminococcus obeum. Eubaaerium reaale II, Clostridium ramosum I. Lactobacillus 
leichmanii. Ruminococcus callidus. Butyrivibrio crossotus. Acidaminococcus fermentans. 
Eubacterium ventriosum. Bacteroides AR, Baaeroides fragilis. ss.fragiUs. Coprococcus 
catus. Eubacterium hadrum. E. cylindroides. E. ruminantium. Eubacterium CH I. 
Staphylococcus epidermidis. Peptostreptococcus BL, Eubacterium limosum. Bacteroides 
30 praeacutus. Baaeroides. L. Fusobacterium mortiferum I, F. naviforme. Clostridium 
innocum. C. ramosum. Propionibacterium acnes, Ruminococcus flavefaciens. 
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Ruminococcus AT, Peptococcus AU-l, J. ^- cterium AG, -AK, -AL, -ALl, -AN; 
Bacteroides fragilis ss, ovatus, -ss. d, -ss, j; Bacteroides L-I, L-5; Fusobacterium 
nucleatum, F. mortiferum, Escherichia coli. Streptococcus morbillorum, Peptococcus 
magnus, Peptococcus G. -AU-l; Streptococcus intermedius, Ruminococcus lactaris, 
5 Ruminococcus CO, Gemmiger X, Coprococcus BH, -CC; Eubacterium tenue, 
Eubacteritun ramulus, Eubacterium AE, -AG-H, -AG-M, -AJ, -BW-l, Bacteroides 
clostridiiformis ss. clostridiiformis, B. coagulans, B. oralis, B. ruminicola ss, brevis, -ss. 
ruminocoli, Bacteroides spUmchnicus, Desuljomonas pigra, Bacteroides -W-l; 
Fusobacterium H, Lactobacillus G G, or Succinivibrio A. 

10 

In a preferred form of the .invention, the microorganisms used are a mixture of 
"Bacteroides aiul E. coli". The microorganisms may be prepared as a liquid culture or 
they may be freeze-dried. Microorganisms used in the invention may be live or dead 
and in fact it is possible to also carry out the invention by utilising cell wall contaimng 
15 fragments of the dead microorganisms. If the microorganisms are dead they are 
preferably encapsulated prior to use. 

Prior to administering the microorganisms into a mammal, the mammal's existing enteric 
microflora may be substantially removed. This is however merely an optional aspect of 

20 the invention and is most preferable in the situation where live microorganisms are being 
administered to the mammal. Preferably the removal of existing enteric microflora is 
effected by lavage of the gastro-intestinal tract. This can be effected by methods known 
to those skilled in the art such as ingestion of lavage solutions such as orthostatic salt and 
polyethyleneglycol solution, enemas or small bowel intubation and lavage. A shon 

25 course of antibiotics may be required to rid tissue-invasive pathogens originating in the 
bowel lumen. 

Generally the live or dead microorganisms or cell wall contain fragments thereof are 
introduced into the gastrointestinal system by enemas or coloi. -oU)pe, via intubation of 
30 the small bowel using for example a large bore catheter equipped with distal balloon to 
effect rapid passage down the jejunum, or by infusion into the small bowel, or via the 
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oral route with a capsule or tablet which may or may not be enterically coated. 
Preferably the product is administered orally as a capsule or tablet which may be 
enterically coated or mixed with food or beverage. Most preferably, the product is in 
a dried powder form which can be mixed with a drink for administration to a patient. 

5 

The methods of the present invention are applicable to mammals in general, and in 
particular to humans. 

Examples of sleep disorders treated or cured by the methods of the present invention are 
10 narcolepsy, hypersonmia, insomnia or sleep apnoea. Sleep disorders comprehended by 
the present invention may also be caused by inraiune system depression within the 
manunal. 

Examples of neuropsychiatric disorders which may be treated or prevented by the 
1 5 methods according to the present invention are depression, psychosis, neurosis, catatonia, 
hyperactivity syndrome, manic depressive illness or anorexia nervosa. It is also 
envisaged that Chronic Fatigue Syndrome and children's CLBotulinum poisoning can 
be treated according to the methods of the present invention. The present invention is 
also effective as a treatment and/or preventative measure in relation to sudden infant 

20 death syndrome (SIDS). The methods of the present invention may further comprise the 
administration of an adjuvant or other phannaceutically acceptable carriers or excipients 
or in fact other pharmaceutically active agents in conjunction with the microorganisms 
or cell wall containing fragments thereof. Examples of an adjuvant are a gastric 
suppressant such as a milk product or an antacid which can be used to dampen bacterial 

25 inactivation in the stomach, an Hj-receptor antagonist or omeprazole which can be used 
to suppress stomach acid secretion or a proton pump inhibitor which will have a similar 
stomach acid secretion suppressive effect. 

In general the bowel flora replacement therapy which can be utilised in the present 
30 invention is comprehended within Australian Patent No. 640349. In addition, treatment 
in some instances will also be possible without prior bowel flora removal, simply by 
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overseeding with the new introduced microorganisms, by longer term ingestion of the 
new flora utilising enteric-coated capsules. As referred to above gastric acid suppression 
by the use of milk products, antacids, H^-receptor antagonists or proton pump inhibitors 
may be utilised to enhance mircoorganisms survival rates during passage of 
5 microorganism through the stomach. 

In the case of SIDS, flora manipulation can be employed either as a therapy in suspected 
pre-SIDS or near-SIDS cases as a treatment of children who on stool screen were found 
to have detectable toxins of microorganisms associated with SIDS (eg. CL Perfringens, 
10 CLdifficile, 5. Aureaus, CL botulirmm) or as a broad-spectrum prophylactic therapy in 
most newborn children to prevent colonisation by toxin-producting microorganisms. 

Although not wishing to be bound by theory it appears likely that the therapeutic benefits 
associated with the present invention are due to liberation of muramyl peptides from the 

1 S microorganisms administered according to the invention. It appears however, that the 
muramyl peptides can only be liberated by the action of the enzymes N-acetylmuramoyl* 
L-alanine-amidase from bacterial cell walls of bacterial cell fragments. In turn therefore, 
it appears most likely that the therapeutic benefit associated with the present invention 
is achieved after microorganisms which may have been administered alive or dead but 

20 whole have been broken down into cell wall containing fragments. As a result, the 
method of increasing muramyl peptide availability within the body and thereby increasing 
the factor S levels in the brain to induce sleep and improved inmiune system activity can 
be achieved by administering either whole live or dead microorganisms or cell wall 
containing fragments of the microorganisms which contain muramyl peptides within their 

25 cell walls. Surprisingly, the methods according to the invention overcome the 
pyrogenicity problems associated with administering isolated natural maramyl peptides 
or synthetic muramyl peptides. 

The cell wall containing fragments of the microorganisms of the invention can be 
30 obtained from any of the microorganism species referred to herein and especially species 
from the Genera Escherichia, Acidophilus and Bifidobacterium by lysing or disrupting 
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the cells in any of a number of ways. For example, the cells may be subjected to 
puliverisation by passage through a blender or milling with glass beads. They may be 
centrifiiged, sonicated, homogenised, heated, exposed to osmotic shock or treated with 
enzymes or chemicals which result in cell lysis or disniptions. In general it is suggested 
5 that during the disruption process the cells be maintained in solution although it is also 
possible to effect disruption when the cells are not in solution. 

An example of enzymes to effect cell disruption is the use of enzymes of the lysozyme 
family. Lysozymes are bacteriacidal enzymes which cleave the 0-1,4 bond of the 
10 bacterial cell wall and thereby liberate the cell contents. Preferably lysozyme tieatmem 
is carried out in a sucrose solution so that the products are cleaved bacterial cell walls 
and spheroplasts. By carrying this process out in the presence of sucrose the 
spheroplasts will be prevented from lyzing and therefore the process of isolating the cell 
wall material from the spheroplasi will be simplified as it is then not necessary to 
15 separate the cell wall material from all other iniiacellular material. This separation can 
be carried out in a number of ways including for example dialysis or centrifiigation 
followed by filtration. 

The formation of pharmaceutical compositions comprising the microorganisms or cell 
20 wall containing fragments thereof can follow the standard procedures generally known 
in the ait. and reference can convenienUy be made to Wellington's Pharmaceutical 
Sciences. 17th Edition. Mack Publishing Co.. Easton, Pemiyslvania. United States of 
America. 

> The dosage regime will depend upon many factors such as for example the age. sex, 
weight and the particular species of mammal concerned. Also of importance in 
considering the required administration level will be the nature of the disorder which is 
intended to be treated or prevented according to the method of the present invention, also 
taking into account any other therapeutic treatments which the patient concerned may be 
concumentiy undergoing. For example, from about 0.5 micrograms to about 5 grams 
per kilogram body weight of microorganism or cell wall containing fragments thereof 
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may be administered to the patient per day. Dosage regime may be adjusted to provide 
the optimum therapeutic response. For example, several divided doses may be 
administered daily or the dose may be proportionally reduced as indicated by the 
exigencies of the therapeutic situation. The active compound may be administered in a 
5 convenient manner such as by the oral route or by infusion or intubation into the 
intestines. Depending upon the route of administration, the microorganism or cell wall 
containing fragments thereof may be required to be coated in a material to protect them 
from the action of enzymes, acids and other natural conditions which may inactivate 
them. For example, and as referred previously the peptides may be dministered in an 

1 0 adjuvant or co-administered with enzyme inhibitors or even within lysozymes or standard 
pharmaceutical capsules. Adjuvants according to the invention have been referred to 
above and enzyme inhibitors include for example pancreatic trypsin inhibitor while 
lysozyme may include water-in-oil-in-water CGF emulsions as well as conventional 
lysozyme. When the microorganism cell wall containing fragments thereof are suitable 

15 protected as described above they may be orally administered for example with an inert 
diluent or with an assimible edible carrier, or may be enclosed in hard or soft shell 
gelatin capsule, may be compressed into tablets or may be incorporated directly with the 
food of the diet. For oral therapeutic administration, the active compound may be 
incorporated with excipients and used in the form of ingestibi' tablets, buccal tabx. 

20 capsules, elixirs suspensions, syrups, wafers and the like, it is preferred that such 
compositions arnl preparations should contain at least one percent by weight of the active 
material. 

EXAMPLES 

25 Example 1 

A 49 year old female patient with longstanding insonmia and abdominal symptoms of 
Irritable Bowel Syndrome, with marked food intolerance underwent antibiotic pre- 
treatment, orthostatic bowel lavage and oral colon administration of a mixture of 20 
anaerobic and aerobic bacteria over 2 days. Within 5 days the food intolerance and 

30 Irritable Bowel Syndrome symptoms were no longer present. The patent could now eat 
foods which previously caused marked abdominal cramping and bloating. Most 



wo 96/11014 



PCT/AU9S/00664 



- 13 - 

signifcantly. insomnia disappeared and she obtained restful sleep with ease of sleep and 
no early morning waking. 

Example 2 

5 

A 50 year old male with severe diarrhoea negative to all investigations, was also 
suffering with proven sleep apnoea and chronic fatigue. He was using standard sleep 
apnoea nocturnal positive pressure ventilation (CPAP) with poor clinical response. His 
tiredness was quite profound. Following bowel flora change (as in Example 1) his 
1 0 diarrhoea abated, resulting in formed stools. Significantly his fatigue left him and he no 
longer relied upon the ventilating machine at night. Furthermore, lunchtime somnolence 
(had to sleep in his car during lunchtime) disappeared and his mental state was no longer 
described as "fuzzy". 

Examples 

In a 9 year old child with chronic constipation, undiagnosed moderate failure to thrive 
in spite of multiple investigations and unexplained anorexia - leading to the diagnosis of 
"anorexia nervosa", bowel flora treatoient was carried out. Pre-tteatment with 
20 vancomycin and otiier antibiotics, was followed by oral and injections of a mixture of 
culnired enteric bacteria. Prompt revenal of anorexia took place while the patient was 
begun on the antibiotics, and continued long-term following bacterial therapy. 

It is to be recognised that the present invention has been described by way of example 
25 only, and that modifications and/or alterations which would be obvious to a person 
skilled in the art based on the disclosure herein are also considered to be included within 
the scope of the present invention as defined by tiie appended claims. 
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CLAIMS 

1 . A method for the treatment and/or prophylaxis of a sleep disorder or of inducing 
sleep or for the treatment and/or prophylaxis of a neuropsychiatric disorder or for 
the treatment and/or prophylaxis of SIDS or for the treatment and/or prophylaxis 
5 of Chronic Fatigue Syndrome or children*s CI. botulinum poisoning in a 

mammal, comprising administering to said mammal an effective amount of whole 
live or dead enteric microorganisms or cell wall containing fragments of said 
microorganisms. 



10 2. The method of claim 1, wherein said microorganisms are selected from 
Bacteroides, Bifidobacterium, Eubacteria, Fusobacteria, Propionibacteria, 
Lactobacilli, aiierohic cocci, Ruminococcus, Escherichia, Gemmiger, Clostridium 
or Desulfomonas genera or species. 

15 3. The method of claim 2, wherein said microorganisms are selected from 
Bacteroides fragilis ss, vulgaris, Eubacterium aerofaciens, Bacteroides fragilis ss. 
thetaiotaomicron, Peptostreptococcus productus II, Bacteroides fragilis ss. 
distasonis, Fusobacterium prausnitzii, Coprococcus eutactus, Eubacterium 
aerofaciens III, Peptostreptococcus products /, Ruminococcus bromii, 

20 Bifidobacterium adolescentis, Gemmiger formicilis. Bifidobacterium longum, 

Eubacterium siraeum, Ruminococcus torques, Eubacterium rectale III-H, 
Eubacterium rectale IV, Eubaaerium eligens, Baaeroides eggerthii, Clostridium 
leptum, Bacteroides fi^agilis ss, a, Eubacterium biforme. Bifidobacterium inf amis, 
Eubacterium rectale III-F, Coprococcus comes, Bacteroides capillosus, 

25 Ruminococcus albus, Eubacterium formicigenerans, Eubacterium hallii, 

Eubacterium ventriosum I, Fusobacterium russii, Ruminococcus obeum, 
Eubacterium rectale II, Clostridium ramosum I, Lactobacillus leichmanii, 
Ruminococcus callidus, Butyrivibrio crossotus, Acidaminococcus fermentans, 
Eubacterium ventriosum, Bacteroides AR, Bacteroides fragilis, ss. fragilis, 

30 Coprococcus catus, Eubacterium hadrum, £. cylindroides, E. ruminantium, 

Eubacterium CH-l, Staphylococcus epidermidis, Peptostreptococcus BL, 
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Eubacterium limosum, Bacteroides praeacuius, Baaeroides, L, Fusobacterium 
mortiferum /, F, naviforme, Clostridium innocum, C. ramosum, 
Propionibacterium acnes, Ruminococcus flavefaciens, Ruminococcus AT, 
Peptococcus AU'l, Eubacierium AG, -AK, -AL, *ALl, -AN; Bacteroides fragilis 
5 ss, ovatus, 'Ss. d, -ss. f; Bacteroides L-1, L-5; Fusobacterium micleatum, F. 

mortiferum, Escherichia coli. Streptococcus morbillorwn, Peptococcus magnus, 
Peptococcus G, -AU-J; Streptococcus intermedius, Ruminococcus lactaris, 
Ruminococcus CO, Gemmiger X, Coprococcus BH, -CC; Eubacterium tenue, 
Eubacterium ramulus, Eubacterium AE, -AG H, -AG-M, -AJ, -BW-l, Bacteroides 
10 clostridiiformis ss, clostridiiformis, B, coagulans, B, oralis, B. ruminicola ss. 

brevis, -ss. ruminocoli, Bacteroides splanchnicus, Desulfomonas pigra, 
Bacteroides 1-4, -W-l; Fusobacterium //, Lactobacillus C, or Succinivibrio A, 

4. The method of claim 3, wherein said microorganisms are a mixture of 
15 Bacteroides and E. coU. 

5. The method of any one of claims 1 to 4, wherein said microorganisms are in a 
liquid culture or are freeze dried. 

20 6. The method of any one of claims 1 to 5, wherein said microorganisms are live, 

7. The method of any one of claims 1 to 5, wherein said microorganisms are dead. 

8. The method of claim 7, wherein said microorganisms are sonicated and 
25 encapsulated. 

9. The method of claim 7 wherein cell wall containing fragments of said 
microorganisms are adminisi. red. 

30 10. The method of any one of claims 1 to 9, wherein said microorganisms or cell 
wall containing fragments thereof are administered by colonoscopic infusion, by 
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enema, by infusion into the small bowel via an endoscope, by intubation, or by 
ingestion. 



IL The method of any one of claims 1 to 10, further comprising substantially 
removing the mammal's existing enteric microflora prior to administering said 
microorganisms or cell wall containing fragments thereof. 

12. The method of claim 11, wherein said mammars existing microflora is removed 
by administering an antibiotic and/or by bowel lavage. 

13. The method of any one of claims 1 to 12, wherein said sleep disorder is 
narcolepsy, hypersomnia, insomnia or sleep apnoea. 



14. The method of any one of claims 1 to 13, wherein said neuropsychiatric disorder 
15 is depression, psychosis, neurosis, catatonia, hyperactivity syndrome, manic 

depressive illness or anorexia nervosa. 

15. The method of any one of claims 1 to 14, for treatment or prophylaxis of chronic 
fatigue syndrome or children's CL botulinum poisoning, 

20 

16. A pharmaceutical composition comprising whole dead microorganisms or cell 
wall containing fragments thereof in association with one or more 
pharmaceutically acceptable carriers, excipients, and/or adjuvants. 

25 17. The composition of claim 16, wherein said microorganisms are selected from 
Bacteroides fragilis ss.vulgaiis, Eubactenwn aerofaciens, Bacteroides fragilis ss, 
distasonis, Fusobacterium prausnitzii, Coprococcus eiaactus. Eubacterium 
aerofaciens HI, Peptostreptococcus products /, Ruminococcus bromii. 
Bifidobacterium adolescentis, Gemmiger formicilis. Bifidobacterium longum, 

30 Eubacterium siraeum, Ruminococcus torques, Eubacterium rectale III-H, 

Eubacterium rectale IV, Eubacterium eligens, Bacteroides eggenhii, Clostridium 
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leptum, Bacteroidesfragilisss. a, Eubaaerium biforme. Bifidobacterium infantis, 
Eubacterium rectale IH-F, Coprococcus comes, Bacteroides capillosus, 
Ruminococcus albus, Eubacterium formicigenerans, Eubacterium hallii, 
Eubacterium ventriosum A Fusobacterium russii, Ruminococcus obeum, 
5 Eubacterium rectale II, Clostridium ramosum A Lactobacillus leichmanii, 

Ruminococcus callidus, Butyrivibrio crossotus, Acidaminococcus fermentans, 
Eubacterium ventriosum, Bacteroides AR, Bacteroides fragilis, ss. fi-agilis, 
Coprococcus catus, Eubacterium hadrum, E, cylindroides, £. ruminantium, 
Eubacterium CH-l, Staphylococcus epidermidis, Peptostreptococcus BL, 
Eubacterium limosum, Bacteroides praeacutus, Bacteroides, L, Fusobacterium 
mortiferum I, F. naviforme, Clostridium innocum, C. ramosum, 
Propionibacterium acnes, Ruminococcus flavefaciens, Ruminococcus AT, 
PeptococcusAU'l, Eubacterium AG, -AK, -AL, -ALL -AN; Bacteroides fragilis 
ss. ovatus, 'SS. d, -ss. f; Bacteroides L-I, L-S; Fusobacterium nucleaium, F, 
mortiferum, Escherichia coli. Streptococcus morbillorum, Peptococcus magnus, 
Peptococcus G, -AU-l; Streptococcus intermedius, Ruminococcus lactaris, 
Ruminococcus CO, Gemmiger X, Coprococcus BH, -CC; Eubacterium tenue, 
Eubacterium ramulus, Eubacterium AE, -AG-H, -AG-M, -AJ. -BW l, Bacteroides 
clostridiiformis ss. clostridiiformis, B. coagulans, B. oralis, B. rwninicola ss, 
brevis, -ss. ruminocoli, Bacteroides splanchnicus, Desulfomonas pigra, 
Bacteroides L-4, Fusobacterium Lactobacillus G, or Succinivibrio A, 

18. The composition of claim 17, wherein said microorganisms are a mixture of 
Bacteroides and E. colL 

19. The composition of any one of claims 16 to 18 in an oral dosage form. 

20. The composition of claim 19 in a form suitable to be administered by 
colonoscopic infusion, enema, infusion into the small bowel via an endoscope or 
by intubation. 
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21. The composition of any one of claims 16 to 20 wherein said adjuvants are one 
or more of gastric suppressants. H,-receptor antagonists or proton pump 
inhibitors. 



5 22. A method of manufacture of a pharmaceutical composition comprising obtaining 
a sample of enteric microorganisms and disrupting said microorganisms and then 
extracting from disrupted microorganisms cell wall containing fragments thereof 
which are then combined with one or more pharmaceutically acceptable carriers, 
excipients and/or adjuvants or optionally other pharmaceutically active agents. 

10 

23. The method of claim 22 wherein said microorganisms are selected from 
Baaeroidesfragilis ss.vulgatis, Eubaaerium aerofaciens. Baaeroides fragilis ss. 
vulgatis, Eubaaerium aerofaciens. Bacteroides fragilis ss. thetaiotaomicron, 
Peptostreptococcus productus II. Bacteroides fragilis ss. distasonis. 
15 Fusobacterium prausnitzii. Coprococcus eutactus, Eubaaerium aerofaciens III, 

Peptostreptococcus products I. Ruminococcus bromii. Bifidobacterium 
adolescentis. Gemmigerformicilis, Bifidobaaeriumlongum. Eubaaeriumsiraeum. 
Ruminococcus torques. Eubacterium reaale III-H, Eubaaerium reaale IV. 
Eubacterium eligens. Baaeroides eggerthii, Clostridium leptum. Bacteroides 
0 fragilis ss. a, Eubaaerium biforme, Bifidobaaeriwn iitfantis. EMbacterium reaale 

III-F. Coprococcus comes, Baaeroides capillosus. Ruminococcus albus. 
Eubaaerium formicigenerans. Eubaaerium hallii. Eubacterium ventriosum I. 
Fusobacterium russii. Ruminococcus obeum. Eubaaerium reaale II. Clostridium 
ramosum I. Lactobacillus leichmanii, Ruminococcus callidus, Butyrivibrio 
5 crossotus, Acidaminococcus fermemans. Eubaaerium vemriosum. Bacteroides 

AR, Bacteroides fragilis. ss. fragilis. Coprococcus catus. Eubacterium hadrum. 
E. cylindroides. E. ruminamiutn. Eubacterium CH-l, Staphylococcus epidemudis. 
Peptostreptococcus BL, Eubacterium limosum. Baaeroides praeacutus. 
Baaeroides. L, Fusobacterium mortiferum /, F. naviforme. Clostridium innocum. 
) C ramosum. Propionibacteriumacnes, Ruminococcusflavefaciens. Ruminococcus 

AT, Peptococcus AU-I. Eubacterium AG. -AK. -AL. -ALl. -AN; Baaeroides 
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fragilisss, ovatus, -ss. d, -ss,f; Bacteroides L-I, L-5; Fusobacterium nucleatum, 
F. mortiferum, Escherichia coli. Streptococcus morbillorum, Peptococcusmagnus, 
Peptococcus G, -AU-1; Streptococcus iraermedius, Ruminococcus lactaris, 
Ruminococcus CO, Gemmiger X, Coprococcus BH, -CC; Eubacterium tenue, 
5 Eubacterium ramulus, Eubacterium AE, -AG-H, -AG-M, -AJ, Bacteroides 

clostridiiformis ss. clostridiiformis, B. coagulans, B, oralis, B. ruminicola ss. 
brevis, -ss. ruminocoli, Bacteroides spianchnicus, Desulfomonas pigra, 
Bacteroides L-4, -W-J; Fusobacterium H, Lactobacillus G, or Succinivibrio A, 

10 25. The method of claim 24 wherein said microorganisms are a mixture of 
Bacteroides and E, colL 



26. The method of any one of claims 22 to 25 wherein disruption is by sonication, 
dehydration, centrifugation, pulverisation, heating, osmotic shock, 

1 homogenisation, milling with glass beads or treatment with enzymes. 

27. The method of claim 26 wherein said enzyme is lysozyme. 



20 



28. 



The method of any one of claims 22 to 27 wherein said extracting is by 
centrifiigation, filtration or dialysis. 
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